INTRODUCTION
The native habitat of the medically significant mosquito, Aedes albopictus (Skuse), extends north from Madagascar throughout the Indomalayan and Oriental regions, China and Japan (Ho et a!. 1973; Huang, 1972; Knight and Stone, 1977) . It became established in Hawaii between 1830 and 1896 (Hardy, 1960 Joyce, 1961) and within the past twenty years has colonized the Solomon and Santa Cruz Islands in the South Pacific (Belkin, 1962; Elliott, 1980; Pashley and Pashley, 1983) . During the summer of 1985 the species was discovered throughout Harris County, Texas (Sprenger and Wuithiranyagool, 1986) . Since that time the species has become widely distributed in the United States, as far west as San Antonio, Texas, east to Jacksonville, Florida and north as far as Chicago, Illinois and Baltimore, Maryland. Comparison of allozyme frequencies (Black and Rai, unpublished) and diapause data (Hawley et a!., 1987) from U.S. populations with populations collected throughout the world range of Ae.
albopictus suggest that the U.S. populations originated in Japan. Hawley et a!., (1987) present data indicating that the mosquito was introduced in commercial tyre shipments.
The population genetics of colonization is an integral component of many models of speciation (Dobzhansky, 1970; Lewontin, 1974; Mayr, 1963; Wright, 1978) and as such the recent introduction of Ae. albopictus may provide valuable insights into the types of genetic events which initially accompany colonization. Black et a!. (1988) examined allozyme frequencies in adults and eggs from a number of U.S. cities during the summer and fall of 1986. In this initial survey we found large amounts of genetic differentiation among collections within the cities of New Orleans, Louisiana and Houston, Texas. The amount of variation within these cities was four times the amount found among cities. This suggested that drift may have initially played an important role in differentiating populations. However, no studies of local gene flow have been made of Ae. albopictus populations in its native habitat. It was therefore unknown whether the genetic drift observed in U.S. populations was a consequence of recent colonization or characteristic of the natural breeding structure of the species.
Recently, the opportunity became available to collect Ae. albopictus in Malaysia. The species is thought to have originated in southeast Asia (Smith, 1956 ). While Malaysia is probably not the source of the U.S. population it nevertheless provided the opportunity to study the breeding structure of the species in native habitats. In this paper we describe gene flow among Ae. albopictus populations in native habitats in Malaysia. Collections were made from two districts in peninsular Malaysia and two districts on the island of Borneo. Ovitraps in Esah Jaya were placed in and near a small illegal dump site adjacent to a small muslim graveyard. This site was located about 100 m from a large expanse of suburban tract housing. Allozymes were resolved at 10 loci using vertical polyacrylamide gel electrophoresis on Hoefer SE600 gel boxes. Methods were derived from those of Munstermann (1979) . A litre of 40 x Tris-Citrate buffer was made by dissolving 9406 g (0.78 M) of Tris into 700 ml of distilled water, titrating to pH 71 with 1 M citric acid and bringing it to volume with distilled water. This buffer was diluted 1:39 with distilled water to make the electrode buffer and 1: 19 for the gel buffer. A litre of lOx Tris-Borate-EDTA buffer was made by dissolving 9831 g (081 M) Tris, 1250 g (0.20 M) Boric acid, and 558 g (15 mM) EDTA (disodium) in enough distilled water to bring the volume to 1 litre. This buffer was diluted 1:9 with distilled water to make the electrode and gel buffers. and a -GPDH (a -glycerophosphate dehydrogenase) were resolved with the Tris-citrate system. PGI (phosphoglucoisomerase), 6-PGDH (6-phosphogluconic acid dehydrogenase), PGM (phosphoglucomutase), EST (esterase) and GOT (glutamate oxaloacetate transaminase) were resolved using the Tris-borate-EDTA system. Alleles were scored with reference to the most common allele (rf= 1.00) from the Memphis, Tennessee (U.S.A.) population.
Genestats (Black and Krafsur, 1985b) and BIOSYS (Swofford and Selander, 1982) were used to analyze the data. Weir and Cockerham's (1984) x2 test for random mating was employed. Wright's (1978) of this differentiation was due to the inverse frequencies of a-Gpdh alleles in the two populations. Removal of this locus from the genetic distance analysis indicated that populations from the two regions were otherwise similar. 
(0-087) (0-097) (0-082) * The average expected genic heterozygosity and standard error among the 10 loci. acts to maintain alleles in almost inverse frequen- cies. Given the large genetic distances among these two relatively close regions, it is likely that a great deal more differentiation exists among islands throughout Indonesia and east through the Solomon Islands. This highlights the need for more extensive examination of breeding structure throughout these regions. The amount of variation in allele frequencies among collection sites within districts was 4-5 times as large as the variation among districts. The same phenomenon was observed among local populations of Ae. albopictus in the United States (Black et aL, 1988) . We attributed this variation in local U.S. populations to genetic drift associated with restricted gene flow among newly established populations.
In the current study there are three possible explanations for the observed local differentiation. It is possible that we collected offspring represent- ing few families such that the observed differentiation is a consequence of sampling. We consider this unlikely because multiple ovitraps were collected at each collection site, high densities of Ae. albopictus existed at each site, and Ae. albopictus does not oviposit whole egg batches in a single container (Rozeboom et aL, 1971) . However, in principle, little migration is required to make local populations panmictic within a district and, as such, either selection or genetic drift must be acting to create this local differentiation.
Under a model of selection, populations in districts might be panmictic but local selection pressures act to differentiate subpopulations. We consider this model unlikely because there was less variance among districts than among collections within districts. For selection to create this result there would have to be a similar range of microhabitats in both districts and these habitats would have to be sampled equally. A more parsimonious explanation is that much genetic drift accompanies the establishment of local populations. Under this model, local subpopulations are founded by few parents and the effective migration rate is sufficiently restricted to maintain local differentiation. Studies on dispersal of laboratory reared Ae. albopictus in the field in both Hawaii (Bonnet and Worcester, 1946) and Japan (Mori, 1979) indicate that individuals may migrate a maximum of 200 metres in their lifetime. However, no studies have been done on wild Ae. albopictus, nor have any such investigations been performed in southeast Asia. It is therefore difficult to judge the likelihood that the observed local differentiation is maintained by limited migration.
These results indicate, contrary to original predictions (Black et a!., 1988) , that the amount of differentiation observed among local populations of Ac. albopictus in the United States is not a consequence of recent colonization but rather an attribute of the natural breeding structure of the species. However, the similarity of breeding structures in Malaysia and the U.S. is unexpected given the marked differences in the distribution and quality of breeding resources in the two regions. Tyres and other discarded containers constitute the majority of oviposition sites for Ae. albopictus in the U.S. The distribution of these varies a great deal from city to city, but in general these constitute sparse oviposition resources. It is easy to envisage genetic drift developing under these circumstances.
A few gravid females may locate and oviposit in a group of discarded tyres. The offspring, failing to locate other oviposition sites, oviposit in the same tires. In contrast, Malaysian Ae. albopictus breed in a large variety of commonly found containers. Any artificial container, coconut husk, bamboo stump, or treehole is quite likely to contain Ae. albopictus (Ho et a!., 1973) . Thus, the distribution of oviposition sites in Malaysia is considerably more continuous than that in the U.S., making this scenario much less plausible. Our results emphasize the need for a more extensive study of breeding structure coupled with ecological and behavioral investigations to identify local barriers to gene flow in this and other native habitats of Ae. albopictus.
